PLUG-SOCKET CONNECTOR APPLIED TO BUS DEVICE OF 
DATA-PROCESSING SYSTEM 



Field of the Invention 

[0001] The present invention relates to a plug-socket connector, and 
more particularly to a plug-socket connector applied to a bus device of a 
data-processing system. 

Background of the Invention 

[0002] Please refer to Fig. 1(a) which is a functional block diagram 
showing elements associated with IEEE 1394 connection in a personal 
computer (PC) system. An IEEE 1394 control chip 11, a newly 
developed detachable bus device, is connected to the South Bridge chip 
10. This bus device is advantageous due to its hot-swappable, real plug 
and play, and high-speed transmission features. Since the position of the 
IEEE 1394 port 12 on the casing is preferably variable with the 
requirements of different computer suppliers, the IEEE 1394 port 12 is 
generally connected to the main board via a plug-socket connector. The 
plug-socket connector includes one or more plugs 13 arranged on the 
main board, and corresponding socket(s) 14 wired to the IEEE 1394 port 
12. Fig. 1(b) shows the conventional structure of the elements described 
in Fig. 1(a). The plug 13 includes a 2x5 pin array with one left 
undefined because only nine pins are required by the IEEE 1394 serial 
bus. The definition of the nine pins is as below. 
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Table 1 
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PWR TPA- TPB- GND 



GND 



PWR TPA+ TPB+ GND undefined 



pin 
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2 



3 
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[0003] The undefined pin 5 of the plug 13 and its corresponding hole 
of the socket 14 are generally omitted, i.e. the pin 5 is removed to form a 
vacant site 131 and the hole 5 is filled into a block 141 in order to prevent 
from misalignment of the pins of the plug 13 with the holes of the socket 
14 while assembling. In other words, when the socket 14 wrongly 
positions the pins 1-5 and pins 6-10 of the plug 13 corresponding to the 
holes 10-6 and holes 5-1 of the socket 14, respectively, the insertion 
cannot be achieved because the hole 5 has become the block 141 and the 
pin 6 cannot be received by the block 141. Therefore, the mistake can 
be found immediately. However, if another kind of mistake is made by 
shiftingly positioning the pins 2-5 and pins 7-10 corresponding to the 
holes 1-4 and holes 6-9, respectively, as shown as Fig. 1(c), the insertion 
can be successfully achieved so that the mistake is possibly not found 
during assembling. 

[0004] On the condition that the plug 13 and the socket 14 are 
wrongly combined, the power lines will be wrongly in contact with the 
signal lines. Under this circumstance, the power voltage supplied by the 
IEEE 1394 peripheral device 15 (for example, a digital camera) will be 
transmitted to the IEEE 1394 control chip 11 via the plug-socket 
connector. As is known, the power voltage defined by the IEEE 1394 is 
12V, but the IEEE 1394 control chip 11 made by a complementary 
metal-oxide-semiconductor (CMOS) process can only sustain an 
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operating voltage of 7V. Therefore, a serious damage will be rendered 
for the IEEE 1394 control chip 11 to receive the power voltage of 12V. 
On the other hand, the power voltage of 12V supplied by the IEEE 1394 
control chip 11 will also damage the IEEE 1394 peripheral device 15. 
In order to solve such problem, a shell 132 is proposed to surround the 
plug 13, as shown in Fig. 1(d). However, for the more and more 
crowded main board, the additional shell 132 increases both the difficulty 
of the layout and the production cost. Therefore, how to solve the 
problem by omitting the shell 132 becomes an important issue. 

Summary of the Invention 

[0005] An object of the present invention is to provide a plug-socket 
connector having reliable position-identifying means without any 
addition shell element so as to simplify the layout and reduce the 
production cost. 

[0006] In a first aspect, the plug-socket connector in accordance with 
the present invention is used for the connection of a main board and a 
peripheral device. The plug-socket connector comprises a plug element 
mounted on the main board, and comprising a plurality of pins 
electrically connected to the control chip and arranged in an array, 
wherein the array of pins comprises a vacant site with no pin thereat, and 
at least three sites immediately adjacent to the vacant site are occupied by 
three of the plurality of pins, respectively; a connection port for 
connecting with at least a peripheral device; and a socket element 
electrically connected to the connection port, and comprising a plurality 
of holes arranged in an array, wherein the array of holes comprises a 
block site for receiving no pin therein, and the block site is in a position 
corresponding to the vacant site when the plug element is combined with 
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the socket element. 

[0006] Preferably, a size, more preferably as well as a distribution, of 
the array of pins is identical to that of the array of holes. 
[0007] For example, the array of pins is a 2x5 array comprising nine 
pins and one the vacant site surrounded by three pins, and the array of 
holes is a 2x5 array comprising nine holes and one the block surrounded 
by three holes. 

[0008] For example, the plug-socket connector is applied to a 
data-processing system is a personal computer (PC). The bus device is 
an IEEE 1394 serial bus compliant device, the control chip is an IEEE 
1394 control chip, and the connection port is an IEEE 1394 port. 
[0009] For another example, the plug-socket connector is applied to a 
data-processing system is a personal computer (PC). The bus device is a 
universal serial bus (USB) compliant device, the control chip is a USB 
control chip, and the connection port is a USB port. 

Brief Description of the Drawings 

[0010] The present invention may best be understood through the 
following description with reference to the accompanying drawings, in 
which: 

[0011] Fig. 1(a) is a functional block diagram schematically showing 

a conventional plug-socket connector used for connecting a peripheral 

device to the main board of a personal computer (PC) system; 

[0012] Fig. 1(b) is a perspective diagram schematically showing an 

exemplified structure of the conventional plug-socket connector of Fig. 

1(a); 

[0013] Fig. 1(c) is a schematic diagram schematically showing one of 
the possible mistakes occurring in the assembly of the plug-socket 
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connector of Fig. 1(b); 

[0014] Fig. 1(d) is a perspective diagram schematically showing 
another exemplified structure of the conventional plug-socket connector 
of Fig. 1(a), in which only the plug portion is shown; and 
[0015] Fig. 2 is a perspective diagram schematically showing an 
exemplified structure of a preferred embodiment of the plug-socket 
connector according to the present invention. 

Detailed Description of the Invention 

[0016] Please refer to Fig. 2, a preferred embodiment of the 
plug-socket connector applied to the IEEE 1394 control chip according to 
the present invention is shown. The plug 20 is mounted on the main 
board 2 and includes a 2x5 array of pins, while one of which is removed 
and substituted therefor by a vacant site 201. The vacant site 201 is 
arranged in the midst of the array and surrounded by three pins. The 
definition of the pins included in the array is described in Table 2. With 
reference to Table 2, the vacant site 201 is designated as "pin 3" in order 
to facilitate description of the array of pins. Pin 3 is surrounded by Pin 2, 
Pin 4, and Pin 8 in this embodiment. Certainly, the vacant site 201 can 
also be any other one of the pins except end pins such as Pin 1, Pin 5, Pin 
6 and Pin 1 0. In other words, Pin 2, Pin 4, Pin 7, Pin 8, or Pin 9 can also 
be removed to serve as the vacant site 201 to achieve the object of the 
present invention. 
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Table 2 



pin 
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GND 



TPB- GND 



PWR TPA+ undefined TPB+ GND 
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[0017] Likewise, the socket 21, which is electrically connected to the 
IEEE 1394 port 22, includes a 2x5 array of holes, while one of which is 
filled to become a block site 211. The block site 211 is arranged in the 
midst of the array and surrounded by three holes. The block site 211 is 
designated as one of the holes in order to facilitate description of the 
array of holes. Principally, the block site 211 can be any of the holes 
except end holes such as Hole 1, Hole 5, Hole 6 and Hole 10. In other 
words, Hole 2, Hole 3, Hole 4, Hole 7, Hole 8, or Hole 9 can also be 
filled to serve as the block site 211. The block site 211, however, has to 
correspond to the vacant site 201 of the plug element 20 when the 
plug-socket connector is assembled. By using the plug-socket connector 
according to the present invention, if the assembler carelessly sticks Pin 2 
into the wrong hole 1 as in the situation shown in Fig. 1(c), Pin 4 will be 
blocked at Hole 3, i.e. the block site 211. Therefore, such mistake due 
to shift can be found immediately. Therefore, it is no way for the power 
voltage of 12V which is high enough to damage the IEEE 1394 control 
chip to be transmitted to the control chip. 

[0021] Alternatively, the plug-socket connector according to the 
present invention can be used with the universal serial bus (USB). 
Certainly, the control chip will be a universal serial bus control chip, and 
the port will be a universal serial bus port. 

[0022] While the invention has been described in terms of what are 
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presently considered to be the most practical and preferred embodiments, 
it is to be understood that the invention need not be limited to the 
disclosed embodiment. On the contrary, it is intended to cover various 
modifications and similar arrangements included within the spirit and 
scope of the appended claims which are to be accorded with the broadest 
interpretation so as to encompass all such modifications and similar 
structures. 
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